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(57)Abstract: 

PURPOSE: To industrially and advantageously obtain the titled compound useful as a raw material for producing perfumes or 
amino acids at a low reaction temperature, by reacting an aniline with a 1,2-glycol in the liquid phase in the presence of a 
specific catalyst. 

CONSTITUTION: An aniline in a molar amount of 0.5W30 times, preferably 1W20 times, based on Imol 1,2-glycol, and the 
1,2-glycol which are raw materials are reacted in the presence of a metal-containing compound containing ruthenium or 
rhodium as a catalyst and In the presence or absence of a solvent at 100W250* C, preferably 100W200" C in the liquid 
phase to afford the aimed compound. The amount of the catalyst to be used is preferably within 0.004W0.04 range based on 
1mol 1,2-giycoll. A compound containing one molecule of an at least trivalent phosphorus compound is particularly preferred 
for the metal- containing compound. 
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ut 1 1 




( 1) 



-tmt)^. TIB-ilSi^ (II) -e^$n^ >'x-;ux5^-;u 
[^1:2] 



Ri 




C^4>. R., R:, R, S:^R4 «H&IB(D;ti^^^b, R* , . 
R',, R', , R\ RtXR's ll^n^e*n[^ — X«S?5:-pT 

[ 0 0 0 1 ] 
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CMi?i±co^jiB^>i^3 :^^m\tm^y^\^^t^m<omm 

C 0 0 0 2 ] 

10 m^atLTm%^^^f)^/u\znt>tlXl^^^ (Sundberg, Ch 
emistry of Indole, Academic Press, New York, 1970) 

t FD-f > 2 -:t>mm^(Dm7t:^miLl.x. 

m^itH:. J.G.Rodriguez i^\-izzy ^ J^MM^ m^^\ 

o-^auy^ \).)vy-^) )^ <D^^nmi\:.Rmx - ^ 
>i^U'x>-l,3 ->?t H P-r > H — ;U- 2 -^>i:^ 
>i^)V 1.3->^t FD-f > 2 -:t>^^n^'n 

13%. 35%(DiiX^T^#T(/i^ (Heterocycl. Chem. . 198 
20 5, 22. 151 I)p R.F.Heck mmU^m^^m 

n'7vr?j^^mzx^^'¥'^mitK^>>\zxy}. o- 

U5^>-1,3 ->^b Fn-r > F-JU- 2 -:t>^58%(D 
iR^-etfTV^^ (J. Am. Chem. Soc. , 1 979. 1 01 , 528 

X. "ecD^^^z^^fsimtj^mr^^t. ^fz. i^^ru 

'hi^m-^^&K^^^ctfSi^cDXj^^mhx^^^^. 
[ 0 0 0 3 ] ^Tzs 1,3- V t FD-r > F — 2 

> <h^>Xr;UT^h F(^i&S^>K^£: (G.Tacconi. J. Che 
30 m. Soc. Perkin Trans., 2, 1 984, 61 5) ^ 1,3-vt 

F no F— 2 -:*-><o z.z~>^^:t—)\^mmi^<D 

^ 4^ - ^ ;U2|7C - IS^S 1^; (c: J: S J£ t) ^ ^ $ 
tlX\f^^f)^ (E.wenkert Acta. Chem. Scand. Ser. 
B, 1 982, B36, 348). Ctl 'b <D:^mx\:X^^^^mmf<i: 

i.3->?t FD-f > F-;u- 2 -^>n^\ttx\zm0^ 

tsnx^^^ :i ^i-/}mm^r<^^xi^^^Xj^^mvx\^^^. 

^fz^'f'^cDy ^ \^itK^^X^yi^)V l,3->^hFn-r 

> F->ip- 2 -':t>^^f^^^:^^y)^m^^nxi^^^^ 

(R.D.Clark, Synthesis, 1 991 , 871). Z(D:^f^%^rc 

40 m^)\^- h^^^\^^t\.^o^f^^mvxi^^. 

[ 0 0 0 4 ] u±cD^o{z. t^e^f^cDi^ t Fd^ > F-;u 

$>^rco. iisLm'/)^'\'^x:f3if)^z>rzo . Wi^jim'^^'^^^fs, 

> F-;u- 2 -:t>^^^^<D^t^r 5 F^b-^l^^. m 

[ 0 0 0 5 ] 
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-mitmmtR^.'^it^:it\z^y)um^< . 1.3-i^ 

^ 5i it T ^ ^ C <t: ^ ^ 1/ i 7^' L 2^ ^ ^ ^ ^[K T S { C HJ o 

[ 0 0 0 6 ] m^. ^i=-p^\zr^ y^^^-r 

[0 0 0 7 ] j[^T, ^^^m^mm^zmm-r^o ^^^mo 
mmmmii^xm\^^^n^i^^^\z7 jm^^t^r 
•fe^u>ifc:^i^<i: LT«, -Wl^ (I) -e^^n-So- 
7S / -;UT-tr5"i/>^^f2^. (II) 

[0 0 0 8] 
[{t3] 

Ri 




[0 0 0 9] c^i', R. , Ri. R, jttJCR* «^*n^ni^— 

[0010] 30 

C{b4] 




(10 



[0 0 11] (^4^, R. . R, , R,5:tXR4 ttHKBHcTDlci*^: 
7x/^'>g. TU-JU^X«z: NDS&^-r, ] 

—wt^ (I) T^^n^ o -T^ y v'x-jUT-ir^i/v 

;u) rxu>. o- (;< h^^v^^jux^xiu) rxg 
o- ( t F n=^>';<5^;ux^x;u) rxuv, o- (-> so 
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;<^;i/X5"xju) rxu>, o- (^>v;ux5^x 
;u) 7-'j>, o- (T'n tf;i.x5^x;i/) Txu>> o 
- (:/^;ux5^x;i/) yxu>. o- (7*fehx;ux5^ 
x;U) Txu>. o- (Til h^^^v'^^^^l/x^x;!/) 7 
xU v^dt^tf t>ns. 

[0012] Sfc -Wl^ (II) -e^^ti'S y xx;i.x 
5^xjurx'j >^S^^<?: bT«, o- (7ix;ux^x 
;U) Txu>, o- (4 -;<^;U7a:x;ux^x;u) 7 
xu>» o- (4 -x^;L':7xx;i/X^x;i/) rxu 
o- ( 4 - T'n tf;u:7 xx;i/X5=-x;(/) txu>. 
o- (4 -p^ h^>'7xx;ux5"x;i/) Txu>, o- 

(4-'>Ty 7xx;i/x^x;u) txu>. o- (4- 
7 no :7 xx;ux^x;i/) rxu>, o- (4-yn^ 
>'xx;ux^x;U) Txu>, o- (4-3-Hyxx 
;ux5^x;i/) rxij>, o- (4 -a-T H n^^^v^^xx 
JUx^xji/) rxu>. o- (4 -rir h^>':7xx;i/ 
X5^x;i/) TxU>, (4 -rir hr ^ / :7xx;u 
X5^x;p) Tx'j>, o- (4-:7xy^s>:7xx;i/x 
5^x;i/) rxij>, o- ( 4 u -y^;u:7 X 

XJ|/X5^X;U) TXU>, 0~ ( 4 -X h D y'xXJUX 

5Fx;w) Txu>, o- ( 3 -;<^;i/:7xx;ux^x 
;i.) Txu>, o- ( 3 -x^;W7xx;i.x^x;u) 7 
xij>. o- ( 3 -yn fc!;u:7xx;ux5^xjU) rxu 
>, o- ( 3 h + v'Z/xXJUX^x;!.) TxiJ>, 

o- (3 -vT y ^xx;ux^x;p) txu>, o- 
( 3 - 7 □ p :7xx;i/X5^x;u) rxu>, o- (3- 
:/n^:7xxjux5^x;u) yxu>, o- (3-3-JJ 
y xx;i/X5^x;u) txij>, o- (3-A-rHn^>^ 
7 xXjUX^x;!/) TXU>, o- {^-7^ih^i^y 
xx;i/X5=-xj|/) Txu>> o- (3-yirhra/:7 
xx;i/x^x;i^) Txu>, o- ( 3 - :7 x y 4^ v :7 x 
x;l/x^x;u) rxu>, o- ( 3 - 3^- -^^ U 
juy xx;i/x^x;i/) rxu>, o- (3-xhD:7x 
x;ux5^x;u) Txu>, o- (2. 4 - i^;^ 5^;u:7 x 
x;ux^x;u) txu>> o- (2, 4->?x^;u:7x 
x;i/x^xju) yxu>, o- (2, 4-vyDt!;i/:7 
xx;i/x^x;u) rx'j>. o- (2. 4->^^h4^>' 
7xx;px^xju) rxu>, o- (2, 4-vvr/ 
:7xx;i/x^x;u) rxu>, o- (2, 
yxx;ux^x;u) rxu>, o- (2, 4-vyDt 

:7 xX>/UX^x;U) 7XU>. O- (2, 4-v3-K 

7xx;ux5^x;u) rxu>. o- (2. 4-xA-rH 

D4^'>:7 xXJUX5^x;U) TXiJ>. o- (2, 4->f 
Tir K4^>':7xx;ux^x;u) txu>. o- (2. 4 
-vTirhTSy7xx;ux5^x;i/) Txij>, o- 
(2, 4 - v7x y 7 xx;ux5'x;u) 7x'j>. 

o- (2, 4 -i^iS'-v'A' 'J-y^;U7xXJUX^X 
;U) Txu>. o- (2, 4 - '>*x h □ 7 xx;ux5^x 
)l) 7XU>. o- (2. 4. 6 - h 'J ;<^;W7 xx;U 
X5=-x;U) TXU>. o- (2. 4, 6-hUX5^;U7 
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a ef xzi;ux5^- ;u) t — u>, o- (2. 4. 6 

(2, 4, 6 - h u i^y y :7x — >iux^-;u) txu 
>. o- (2, 4, 6 - h U :7 D D :7 xx;ux^x;i/) 
7xg>, o- (2, 4. 6 - h u :/p^:7 xx;ux5^ 

XJU) TXU>. o- (2. 4. 6-hU3-H>'xX 
JUX^^x;!/) rxU>. o- (2, 4, 
04^i^7xXJl/X5^x;l/) TXU>, o- (2. 4, 6 

- N U Tir v:7xx;ux5=-x;u) yxu>, o- lo 
(2, 4, 6 - h u T-tr hT a y :7xx;i/x^x;i/) r 

X'J>, o- (2, 4. 6 - h U y'lny ^'>:7xx;UX 
^x;U) yxU>, o- (2. 4, 6 - h U iS^-S^i- U 

— y^;u:7xx;ux^x;u) t-u>. o~ (2. 4, 
6- h 'Jxhn:7xxjux^x;i/) rx u >^7!)^^tf ^ 

[0 0 13] 2^%^<7)SJc£;JCi^-r'5-^ib^^ibT 

j^:z)[,mi^thX. Rhj(CO),, Rh4(C0),» . Rh, (CO),, 

U^^m^'f^Z.hf)^X^^. RhCI, -xHrO. [RhCCOrCI 
2]. [(C.H, : )RhCI]: ;^cf: ^<D/\Udr>^i^^Mh(m (PP 

m<Dmmmhi^x\t. m^mm<Dmm=e)[^m\zMvx. 

1 ^^^lOOO^c^ 1 a v^"^ A$g#J!^^(D|| 8 i^M 30 

<h< tc:^;i/4^x;Hi^75^tem(h Ut^^t^^o 

CO 0 1 4] :$:^HJO^/i&(i7fc??^T^'5 VM^tK^^I^ 
S-g^^ I, 3- >?t H n-f > H-JU- 2 >[g|^^75^ 

m:^it. o- (>'xx;ux^x;u) rxUv^^^i^E 
-'>C>vij7'>- 1, 3- V t K P-Y > 2 -:t> 40 

7)q#6n^ cfc^fC 3fi:75^X^V^I/:7^ >r^^ 1,3- 

TKT^^^^T^^^ti, -^>fb^5^c!=7K7!>^0iJx.t^P v*::? A 

mi^mm^z^o K^Lx. \^^t>^^. Aai^ij Ts y h ^ 

c:(7)p v-^A b K U KMtCcfcoT, ^{b^^tjT^ 
^ 3{£/)^x4^y:t 1^:7 ^ >T^^ K3-vfc:KP<>K 

2 -:t >g§^^i^c07K^^b7;?^^C 0 , 3-Stfel.3 50 
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- vfc Kp-r > H-;u- 2 - :t >mmi^f)^m^^\z±^ 
p-r > 2 -^>si^^^ii^w«c#sfcJ6 07K 

[0 0 15] :^^m(DK^^\zm^^^mii^\t^Jt^^i^ — ^Z 
^^C^<DX^^h<DX$>n\:£M:^^o $f^L<H, X- 
5";Uii, trh>m. XX-rJl/l^, x h U ;U 

"^mmmityiimmysi^^^mmx^^. k^sU^^zv 
xmox:f)^ib 250'C. ^^b<ti ioot:75^6 zoorcoiB 

;KCxtam7:»^<g:V^t^^3{i;{^^X:^V;tU:7^ > 

P-f > H-;i/- 2 -:t>^3l^*:7&^il^6<JtCt#6n^-r 

OO^EETfT^ Z.ti)^X^^o 
[0016] 

f :^^m\tcn^(Dmmm\zi^^^n^^<ox\t 

[0017] llJg^ii 1 

o- (7xx;Ux^x;U) rx U >193mg<h P v "i:; A:^ 
;U/J?x;b«i^Rh, <C0),.3.4mg ^ i^:t^'& >lSa\\zmM 

^ \oo%j£KU^^o\zm&h. 2oox:x\mm^f^-'^ 

itfc. ^(D^^. 3-^>v;i/ 1.3->?b P<> H — 
2 -:t>7&n5%©iIX^T^^n;/b. (E) - ^ > "J 
l,3->?b }«P-r > 2 -;*->«^6n?5:>&^ 

[0018] llJfi^j 2 

(E)-^>>?U5^>l,3-vbHP-r>F-J^-2 
-:t>;)^64%COi|X^T#^»njt, 3-^>i^)U \,Z-zy 
b HP-f > H— 2 -::*-><DiR^ttl7%-Cf$»ofc. 

CO 0 1 91 mmms 

o- (:7xx;px5='x;u) tx U >i93mg<i: a v '^7 a:^ 

)\,7^-)\,mmh, (co),,3.4Dig ^i^yt^^>\sui\\zmm 
mm^<D/^y^^j^^\zxtirc. ^ ^b^zyKung^m 

X., ^i^X — mit^m^ 100^JE{c;5:S<i;o fcJtaJEb, 

U3-i^bl^P-f>H— ;U-2 -:t>7i)«82%(7?iiX^Tt# 
^n;^^. (E) -'^>i?'J5^> U3->?b Hp<> K — 

- 2 -:^>ti^6n;5:;5^':>fc. 

CO 0 2 0 ] mmm4 

mii!^^Lxiy^^D->iizf}^^x h)UJL>^m^^x. mm 
m 1 iimm<DKJt^^n':>ft. K^^um \nx:x\mmi^ 

JE£>$i±/i^m> 3 -^>>^;i. 1.3->^b KP-r > 

- 2 -;t>;:)no%OiR^T^§enAc, (E) -^>i/ U 7^ 
> 1,3- vb KD-Y > H— 2 >OilX^til I %T 
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[ 0 0 2 1 ] mmm 5 

i^x. ^mmi t^^mo^Kjt^^n-Drzo ^jt^u^ not: 

-r > H— - 2 -^>7!?>*63%CDiK^T^i^n;to (E) ~ 

[0 0 2 2] ^mm6 

mmtl^Xi^:t^'^>\zf)^K.xr±: h::: h U 

> 2 -:t>75^61%©JR^T^#^n>to (E) 

>vU-7^> l,3->?h Hn-f > H — 2 -?t->cDi|X^ 

[0 0 2 3] IIJfSfi«I7 

ffli^T. ^M^J 1 <h(^licDSi$:;^fT-pfe. S^^i^iS^ 170 
x:x\mm^}ts^'^rcz^Ms 3 -^>i^;u 1,3- v t k 

D-f>F-;i/-2 -:t>35^60%OiR^T^ie>tlfeo (E) 

[0 0 2 4] mmms 

o- (7x;i;i/X^-;i/) r — U >193ingi: n s^':^ A;^7 
;!/zJ^r:;W^>«cRIi. (C0),,3.4Bg ^z^:t^^>\^mi\zmM 
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hUx5^;UT^> ioiiiig$:j[jn;t, ^rs-r-^fbs^^^ ! 

QQ^&^ZtSi^^O fClJDJEb, 175t:T14B#r0^^^S$"ti- 

fco -e-<7)^:^. 3-^>>?;i/ 1, 3- t H n-f > 

- 2 -:r>:6^86%(7)iK^-e^#e>tlfc. (E)--^>>'U'r 

> l,3->?b h*D-f > K-JU- 2 -:^->ti^e»n:?a:^^-:> 

[ 0 0 2 5] mmm 9 

10 3-^>>?;i/ i.3->^t FD-r > F — 2 -:t> 
j5>n4%(7)iK^-rt#e>n. (E) -^>>? U I,3-vb 
F DO F— 2 -:t>lif#e)n;5::?5^orc, 

[ 0 0 2 6 ] mmmio 

o- ( ;px^-;l^) Tr. U >cDf^ 0 o - (4- 

/ 7a:X;UX^-JU) T-U> 2 1 Smg^ b ;t Jg^ 

mmma ^mm^zLxK^-^rf-Dfcmm. 

-5 3- (4 -'>r y^Vv^JU) 1,3-S^t: Fn<> F — 
;U- 2 -:^>7!)t75%(DJR^T#e>n3'b» 
[ 0 0 2 7 ] USS^iJU 
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